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FOR EH OR D 



This umal is mainly intend*! to provide infornation to tree plantation planners 
who are interested in the pulping and papernaking characteristics of the apeoiee considered 
for planting* The characteristics vary sonewhat with growth conditions and age ef the treee 
and the values given in the data sheets always refer to a specific sample of wood fron a 
specific plantation* The conclusions drawn in the text from the data sheets pertain to 
these sanplee* The reader should accordingly beer in mind that samples fron plantations 
with different growth conditions nay exhibit differing characteristics, as evidenced 
repeatedly fron the data sheets for sone species. 
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1. IHTROIIJCTIOM 

1.1 BACKGROUND INFORMATION 

The information presented in this volume ii based mainly on available data published 
between July 1972 and Jane 1978. In addition! certain references which were net available 
at the time of preparation of the first volume of this book in 1974 (21 ) have been included 
here. 

A list of references is given in Appendix I. 

1.2 GEHRAL INFORMATION OH THE DATA SHEETS 

The data sheets give infomation on one or several samples of wood for each species* 
In the latter case, the data for each sample are presented separately on the sue data sheet 
for caparison. The basic information given in the data sheets is divided into three smin 
parts i 

a) origin of wood sample including age, when known, and any special conditions; 

b) wood characteristics of staple. This includes basic density, fibre dimensions 
and chemical oharaot eristics; 

o) pulping and papermaking oharaot eristics of the wood sample. This may include a 
range of conditions applied in the same process as well as the corresponding range 
of properties of the pulps and/or different types of processes applied. 

In addition to these data sheets which relate to one reference each, an evaluation of 
each species has been included in the form of a summary based on the information given in the 
data sheets on that species as well as additional information obtained. Some guidelines are 
also given as regards experience with respect to plantations and acclimatisation of the 
species in different parts of the world. 

The summary for each species shows the references from which the information has been 
obtained under "Plantation experience 11 and, in a few oases 9 under "Pulping characteristics". 
The references for "Wood characteristics* 1 and the main references for "Pulping oharaot eristics" 
are given on the relevant data sheets. 

The definitions of the terms used are given in Appendix II and a list of the species 
included is given in Appendix III. 
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2. INTERPRETATION Of THE DATA SHEETS 

2.1 COMPARISION OP PULPING AND PAPHUUKNG DATA 

Although the determinations of basic density, fibre dimensions and chemical 
characteristics of wood are fairly straightforward and reasonably well standardised so 
that values obtained in different laboratories are comparable, this is not so when it oomes 
to determination of the papermaking characteristics of pulps. In spite of the standardisa- 
tion work which has been carried out in this field, there still remains considerable 
discrepancy in strenght property values. The reason for this is basically that the strength 
properties of a test sheet of pulp depend, to a great extent, on the treatments given to the 
pulp before the actual determination of a certain strength value is carried out, as well as 
on the atmospheric conditions in the room where the determination is made. As regards the 
latter, three atmospheric conditions are used in the pulp and paper industry; the two most 
common are 23C and $0 RH (relative humidity) in Canada and the USA and 20C and 65Jt RH ia 
Australia, fiurope and New Zealand. In countries like India the conditions are 2?C and 
65% RH. In other countries the standards vary with one of the three sets of conditions 
being used. 

As regards the pretreatment of the pulp prior to testing, the factors which affect the 
results are as follows: 

a) The equipment used for refining and/or beating of the pulp; 

b) The freeness of the pulp after refining and/or beating, expressed either in 
Canadian Standard Freeness (CSP) or Sohopper Riegler (SR) units; 

o) The equipment used for making the sheet of paper for testing; 

d) The extent of pressing of the wet sheet prior to drying and also against what 
surface the sheet has been pressed; 

e) The way of drying of the sheets and also to what extent shrinkage of the sheet 
has been allowed or prevented during drying; 

f) The grammage (basis weight) of the sheets used for testing; 

g) The grammage used in the calculation of strenght properties (oven-dry or as 
conditioned); 

h) The type of equipment used for the determination. 

Several sets of combinations of these critical factors are in use in different 
countries and laboratories and this is the main reason for the discrepancy of the results 
of strength testing. 

As regards the actual strength testing, once the conditions for beating and sheet 
making have been set as well as the atmospheric conditions, there still remains the variation 
due to different items of equipment for testing, but this is of minor importance in this 
context. 
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It ii evident from the above 
data sheets, no direct comparison pan be made of the values reported by different sources 
and consideration has to be given to tht influence on the results by the factors Mentioned 
abeve. 

2.3 MUUNDI OP THE PULPING AHD PAPHUUHNG PROPERTIES 

In order to facilitate understanding of the results given in the data sheets, an 
valuation has been made of each species in the form of a summsry where a general rating 
is used, with wordings like "under average 11 , "good" and "excellent tt t These ratings refer 
only to hardwoods and softwoods separately. The basis for the comparison is an "average" 
pulp of a ooenercial grade, from either hardwood or softwood, of whichever type the species 
My bet Unfortunately inclusion of reference data for this comparison cannot be given, as 
they would inevitably lead to misunderstanding due to the reasons given in Section 2.1. 

The conclusions arrived at in the evaluation of the results apply only to the saiples 
for which data have boon given. It is possible that other wood samples of the same species 
would lead to other conclusions, due to difference in seed origin, as well as soil and 
olimatio conditions. The age of the tree also exerts an influence on the results. 
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Aoaoia aurioulaeforais 
Plantation experience 

Indigenous to the islands off the north ooait of Australia, this iptoiti grows fast 
on poor soils. It has bssn used successfully on steep slopes to check soil erosion. The 
speoies has been introduced in hnsania, India, Indonesia and Malaysia, The present Staple 
represents 10 year old trees froa a plantation in Papua Hew Guinea. 

References! 21, 22, 56 

Hood characteristics 

The density of the wood is within the range average to hardwood* ID other data on 
wood characteristics are given for the present sanple, 

Pulping characteristics 

Sulphate pulping of the wood gives pulp in high yield even when cooked to fairly low 
residual lignin contents. The good strength values of the unbleached pulp correspond to 
those of poplar sulphate pulp and the sample exhibits ioh better characteristics than those 
of the sample referred to in the previous volume (25). 
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Acacia deourrens (Green Wattle) 



Plantation experience 



This species is native to south-west Australia, and it is cultivated extensively 
also in Africa, India and Hew Zealand because of its baric, which yields a good tanning 
agent. The present sample, 9-14 years old, represents a tree diameter of 200 mm and a 
tree height of nearly 20 m 

References! 21, 34 



Hood oharaoteristios 

The medium-dense wood has very short fibres and a very low content of lignin* The 
extractives content is fairly high* 



Pulping characteristics 

The wood is easily cooked by the sulphate-process to a Kappa number oounn for 
hardwood pulps by application of a reasonable charge of ohesloals. The pulp yield is very 
high in consequence of the low lignin content of the initial wood. The strength of the 
bleached pulp is in the range normal for poplar sulphate pulp. 
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Aoacia Bolliaeic 
(Black Wattle) 



Plantation experience 



Indigenous to eouth-west Australia. It IB considered to yield the best tanning agent 
of all the Aoacia spp. It has been planted extensively because of its tanbark in Australia, 
New Zealand t Africa and India. The wood has been widely used in South Africa and Australia* 
The present sample from New Zealand was taken from 16 year old trees of about 200 mm in 
diameter. 

Referennesi 21, 34 

Wood characteristics 

This high-density wood contains very short fibres and the lignin content is low, 

Pulping characteristics 

In accordance with the very low lignin content of the wood, it is easily pulped in 
the sulphate process and the pulp yield is very high at a low Kappa number* The brightness 
attained by a four-stage bleaching sequence is extremely high. The strength characteristics 
mble those of a beech sulphate pulp. 
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Albiisia faloata 
(Syn. ilbiiia faloataria) 



Plantation experience 



Thia tree ii planted for shade to coffee and tea plantations throughout the tar Bast, 
Grows rapidly even in Impoverished soil. Diameters up to 170 ram have been obtained at rota- 
tions of 3 years. It is grown for pulpwood in Malaysia and in the Philippines, 

References: 21, 22 

Wood characteristics 

The wood density is very low and the fibre length is abort to average for hardwoods. 
No chemical characteristics are given. 

Pulping characteristics 

The wood is easily cooked by the sulphate process to relatively low Kappa numbers by 
applioation of reasonable quantities of chemicals, The unbleached pulp yield is high and 
it indicates that the initial lignin content of the wood material is low. The pulp strenght 
compares well with poplar and eucalypt sulphate pulps. The lose in strength on bleaching 
has been considerable, but oay be due to the bleaching conditions applied. 
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Annona eerloeae 
(Aratiow) 



Plantation experience 



Annona is sparingly represented in Asia and Africa, but it ia generously distributed 
with about 100 species in tropical America, Florida, the West Indies , Mexico, and tropical 
and subtropical South America. The trees are chiefly valuable for their edible fruits. 
The growth rate is unknown. 

References: 32, 58 

Wood characteristics 

The basic density of the wood is normal, and the fibres are fairly long for a short 
hardwood (l,5 mm), relatively broad and have a fairly thick wall* 

Pulping characteristics 

The sulphate pulp yield obtained is low, probably due to the heavy chemical charge 
applied* The strength characteristics of the pulp are very good and compare well with 
euoalypt and birch sulphate pulps* 
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Anthooephalus oadamba 
(Syn. Anthocephalus chinensis) 



Plantation experience 



Indigenous to India, Burma and Sri Lanka. This fast growing tree grows on alluvium 
along rivers. The growth reported in the Philippines is 36 mVha*a at a rotation of 3 years* 
The samples referred to here are from the Philippines f North Borneo and Australia. 

References: 14 f 19t 21 f 22, 41, 70 



Wood characteristics 

The wood density is medium or low and the fibre length is above average for hardwoods. 
No data on the lignin content are available, but previous information (25) indicates that 
the lignin content may be low. 

Pulping characteristics 

The wood is easily cooked in the sulphate process with a low charge of alkali. The 
resulting pulp is of average yield with strength characteristics corresponding to those of 
beech or poplar pulp. The bleaching response is good and the loss of strength during bleach* 
ing is minimal. The wood seems to be suitable for NSSC-pulp manufacture. 
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Aguilaria agftllooha 
(Agarwood) 



Plantation experience 



Agamood or Eaglewood is the only timber tree of the Thyme family. It is found in 
the Mo-Malayan region, particularly Assam. No data on growth rates are available. 

References: 33, 58 

Wood characteristics 

The fibre length and the lignin content are about average for hardwoods. Ihe content 
of extractives soluble in ethanol-benzene is comparatively high. The wood density is not 
given for the present sample. 

Pulping characteristics 

At a relatively high Kappa number (29) the sulphate pulp yield obtained is still 
comparatively low for a hardwood. The strength characteristics of the unbleached pulp 
correspond roughly to those of beech pulp. The sample exhibits a considerable decrease in 
strength on bleaching, but this may well be caused by the apparently very severe bleaching 
conditions applied. 
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Arauoaria angustifolia 
(Parana Pine, Brazilian Pine) 



Plantation experience 



Native of Brazil, where it has been planted as well as in Argentina, Australia and 
Bart and South Africa. The growth increment is classified as low. 

References: 21 

[food characteristics 

This medium density wood has very long fibres y about 5 mm on the average* The fibre 
width is also remarkable. The lignin content is within the normal range for softwoods. 

Pulping characteristics 

The chemical charge required in sulphate pulping is fairly high, and the pulp yield 
obtained is considered high in comparison with the relatively higji lignin content* Due to 
the long fibres the tear strength is exceptionally high. The tensile strength is quite low, 
obviously a result of the thicfc-walled fibres that do not provide adequate fibre bonding. 
For further information see reference 25* 
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Bursera simaruha 
(Gun Elemi) 



Plantation experience 



It is widely distributed in tropical and subtropical America. Growth is indicated 
to be 25 nr/Wa or in the medium class. No details are available* Ihe particular sample 
referred to here is taken from a natural forest in Belize. 

References: 48, 58 

Wood characteristics 

This wood of low to medium density contains short fibres and a lignin content in the 
normal range for hardwoods, 

Pulping characteristics 

o 
The wood is not easily cooked in the sulphate process at 170 C y judging from the 

relatively hitfi Kappa number of the resulting pulp. The pulp yield is comparatively low 
for a hardwood, especially in view of the high Kappa number. Ihe strength characteristics 
of the pulp correspond to those of beech pulp* 
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Cedrus atlantica 
(Atlantic Cedar, Atlas Cedar) 



Plantation experience 



toe genus is of European and Asian origin. This 14 year old wood sample is from 
an experimental plantation in Italy. No data on growth increment are available. 

References: 13, 6? 

Wood characteristics 

The sample is of medium density and contains fibres which are very short for a 
softwood. The lignin content of the wood is in the normal range for softwoods. 

Pulping characteristics 

The sulphate pulp yield obtained after cooking at 175 c is very low. The strength 
characteristics are not of suoh level expected from a softwood pulp. Bleaching by appli- 
cation of the sequence CHffiH did not give a pulp of acceptable brightness. 

According to the evaluation of the present sample , the species is considered 
unsuitable for chemical pulping. 
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Cupressus lueitanica 
(Mexican Cypress) 



Plantation experience 



The species is indigenous to Central America, but is has long been cultivated in 
Europe, It has been introduced in Australia and East Africa. 

References: 3 t 21 



Wood characteristics 

The medium-dense wood from trees 7 or 7 - 15 years old contains fibres which are 
short for a softwood. The lignin content is not given, but the holocellulose content is 
63 - 7<> which indicates that the lignin content is medium or high, 

Pulping characteristics 

The sulphate pulps cooked to 60 - 70$ yield exhibit strength characteristics which 
can be considered good, although not exceptionally BO, for softwood high-yield pulp. 
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Euoalyptus alba 

Plantation experience 

Thie IB one of the principal species of euoalyptus planted in Brazil for use in the 
pulp industry* 

References* 22 

Wood dharaoteristioB 

Die basic density of the wood is in the medium to high range of hardwoods used for 
pulping. The fibres are of short length, wide and the oell walls are slightly on the 
thick side. Nevertheless, the fibres are not too stiff (flexibility ratio =0.50). Hhe 
chemical characteristics do not reveal anything that might cause difficulties in chemical 
pulping. 

Pulping characteristics 

The yields on sulphate pulping are low to average for euoalypta, with normal alkali 
charges. The pulp strengths are about normal for euoalypt sulphate pulps. 
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Euoalyptus calophvlla 

Plantation experience 

No information available. 

Wood characteristics 

The basic density of the wood is somewhat high compared to hardwoods normally used 
for pulping. The fibres are longer than average for hardwoods. 

Pulping characteristics 

The yield on sulphate and NSSC pulping are relatively high and the pulps obtained 
zhibit good strength characteristics although somewhat inferior to normal euoalypt pulps* 
Reasonable results are also obtained by means of the ohemi-thermomeohanical pulping (CTNP) 
process. 
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Euoalyptufl oamaldulensis 



Plantation erperienoe 

This is the most widely used euoalypt species in plantations together with E> globulus. 
The nost successful plantations are in Suain, Portugal and North Africa-* Good results have 
also been obtained in Turkey, Sri Lanka, Kenya, Rhodesia, Malawi, the Republic of South Africa, 
California, Florida, Brazil, Argentina and Chile. The species is very adaptable to climate 
and soil* A more detailed review and a list of references are given in the previous volume* 



References: 21, 30 

Wood characteristics 

The basic density of the wood is in the range normal for hardwoods used for pulping* 
The fibres are relatively short, even for hardwoods, thin and of average wall thickness. 
Thus, the pulp made from this species should exhibit good opacity. The lignin content of 
the sample from Brazil is very high for a hardwood and nay have an effect on the yield of 
chemical pulping. 

Pulping characteristics 

Relatively low alkali charges give low to medium yields in sulphate pulping. The 
strength properties are about the average for euoalypt pulp. The pulps are readily bleached 
and results on mill scale pulping correspond to the results obtained in laboratory tests. 

HSSC pulping gives high yields and the pulps have excellent strength properties. 
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Buoalyptus oitriodora 



Plantation experience 

The species has been planted in Portugal, North Africa and Sri Lanka mainly as an 
omanantal tree* Good results have been obtained in South, West, Central and East Africa 
and Brazil, whereas it has flailed to acclimatize in Kampuchea, India and Indonesia. The 
species is relatively adaptable. For detailed information and a list of references see 
the previous volume (2l), 



Wood characteristics 

The wood is of relatively high density. It is also very hard and difficult to debark* 
The fibre length is about normal for hardwoods used for pulping. The fibres are thin and 
thiok-walled, whioh may cause undesirable stiffness and lack of proper inter-fibre bonding 
in the paper. The lignin content is low, whioh implies ease of chemical pulping. The 
extractives content is on the other hand slightly on the high side for a hardwood. 



Pulping characteristics 

The alkali consumption in the sulphate process seems to be low. Yields are slightly 
below average for a hardwood. The strength properties of the pulps, except the tear index, 
are not up to the standards of good quality eucalypt sulphate pulps. 
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Eucalyptus cloeziana 



Plantation experience 

Good results have been achieved in Brazil and Congo, Yet, sufficient experience has 
not been gained with the species. Profitable use is to be expected because of its rapid 
growth in relatively dry tropical climates. For addional references see the previous 
volume (21). 

References: 9, 21 

Wood characteristics 

The basic density of the wood is in the range normal for pulpwood. The fibres are 
of average length and width for hardwoods, but thick-walled t which suggests a certain 
amount undesirable stiffness and lack of proper interfibre bonding in paper. The lignin 
content is high and may cause difficulties in chemical pulping, 

Pulping characteristics 

Sulphate pulp yields of about 50 percent are obtained with relatively low alkali 
charges. The strength properties of the pulps obtained are, however, not up to the 
standards of average eucalypt pulp. 
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-87- 
Eucalyptus oypellooarpa 



Plantation experience 

A species previously considered unsuitable, but nowadays accepted for pulping in 
New South Wales and Victoria, Australia* No references on the plantation experience of the 
species are available. 



Wood characteristics 

Hie basic density is around the upper limit for hardwoods used for pulping. No data 
on the fibre or chemical characteristics are available for the present sample. 



Pulping characteristics 

The yield of the sulphate pulp with a normal alkali charge is low for a hardwood* 
The strength properties are acceptable for many purposes though below average for good 
quality euoalypt pulp. 
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-91- 
Euoalyptus deanei 

Plantation experianoe 

No information available. 

Wood characteristics 

The basic density of the wood is in the range normal for hardwoods used for pulping 
and the fibre length is about the average for hardwoods. The lignin content is high for 
hardwoods. 

Pulping characteristics 

A high alkali charge seems to be required to delignify the wood to a Kappa number 
which is normal for hardwood pulps and the yield of pulping is low for a hardwood. The 
strength characteristics of the pulp is slightly below the average for commercial eucalypt 
pulps. 
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Eucalyptus deglupta 
(Mindanao Gum Kaoarere) 



Plantation experience 



The species is indigenous to the Philippines, the Celebes, New Guinea, New Britain 
and New Ireland. Good results have been reported from Brazil, Sri Lanka, Cuba, India, 
Java, Malaysia, North Borneo and the Solomon Islands. It is fast-growing and has accli- 
matized well in tropical island climates. 

References: 21, 22 

Wood characteristics 

Hhe basic density is on the low side for hardwoods used for pulping. 

Pulping characteristics 

Sulphate pulping requires relatively low alkali charges and the yield in the kappa 
number 20 is about 50 percent* The strength properties of the pulp do not seem to reach 
the standards of good quality eucalyptus pulp. Bleached pulps of high brightness can be 
produced in satisfactory yields using the CEHD sequence. 

Reasonable results, although inferior to those of E. regnans. have been obtained in 
chemi-thermoraechanioal pulping (CTKP). 
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- 103- 
Eucalyptus diversioolor 



Plantation experience 

The species occurs in considerable quantity in Western Australia* Typically, the 
tree reaches a height of 45 m and a girth of 5 m with good wood quality* Trees up to 87 m 
in height with diameters of 2 - 2.5 n have been measured. No data on cultivation of the 
species are available* 

References: 55 

Wood characteristics 

The basic density is around the upper limit for hardwoods used for pulping. The 
fibres are longer than average for hardwoods. 

Pulping characteristics 

Pulps of low kappa number are obtained with normal alkali charges in the sulphate 
process. The yield is very high. The strength properties , with the exception of the tear 
index, are not comparable to the standards of good quality eucalypt pulp. 

Application of the NSSC process gives pulps of good strength properties. 
Reasonable results on chemi-thermomechanical pulping (CTMP) have been reported. 
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Eucalyptus dunnii 

Plantation experience 

No information available. 

Wood characteristics 

The basic density and the fibre length are in the average range for hardwoods used 
for pulping* The data on other fibre dimensions indicate a certain amount of stiffhess, 
which may affect the potential bonding in paper. The chemical characteristics do not 
indicate any difficulties on chemical pulping. 

Pulping characteristics 

The yield on sulphate pulping is good and the pulp obtained exhibits strength char- 
acteristics typical of a good eucalypt pulp; the tear index is exceptionally high but may 
be due to the sample being from a young tree. 
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Eucalyptus fastigata 

Plantation experience 

No information available, 

Wood characteristics 

The basic density is relatively low for hardwood pulpwood and the fibres are shorter 
than average. 

Pulping characteristics 

The sulphate process gives pulp in high yield at a normal Kappa number level using 
comparatively short cooking times. The pulps are easily bleached to high brightness and 
the strength characteristics are representative of average quality euoalypt pulp. 
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Eucalyptus globulus 
(Blue Gun) 



Plantation experience 



This is the most widely planted eucalypt species. The species grows best en deep 
soils free of carbonates in mild climates with uniform rainfall or with winter or simmer 
maximum. The annual yields per ha are excellent. For a list of references see the pre- 
vious volume (21). 



Wood characteristics 

The basic density of the wood is within the range normal for hardwoods used for 
pulping. The fibres are of low to average length and width for hardwoods , and thin walled t 
which suggests desirable flexibility and good inter-fibre bonding in paper. The lignin 
content is relatively low. The data on the Mexican samples differ from the others both in 
fibre and chemical characteristics. 



Pulping characteristics 

High yields are obtained in the sulphate process with relatively low alkali charges 
to produce pulps of the kappa nunber of 20. The strength properties of the pulps are very 
good and the pulps are readily bleached to high brightness levels. 

Application of the NSSC process gives pulps of very good strength. The pulps have 
been bleached up to the brightness of about 80 f but the overall yeild has then dropped to 
30 percent. Magnesium bisulphite pulping in the semi-chemical-chemical range yeilds pulps 
of just acceptable strength properties. 

Cold soda pulping yields good quality pulp. Pulping with bark present has no 
significant deleterious effeot on the strength properties. The brightness obtained was 
lower, but acceptable levels are attained when bleaching with 2 percent available chlorine. 
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Bucalyptus grandis 
(Rose Qum) 



Plantation experience 



This species is indigenous to New South Wales and Qieensland in Australia. It is 
essentially a species of subtropical climates with good rainfall (1-1.8 metres), high 
humidity and no extremes of temperature other than light frosts in valleys. Development 
is best on friable or moist alluvial loams of good fertility with ample soil moisture. 
Under favourable conditions it grows rapidly, 2 m in height and 12 - 20 mm in diameter per 
year. Under typical Australian conditions individual trees attain a height of 45 - 55 metres 
with a diameter at breast height 1.2-1.5 metres. 

It is extensively planted in the Republic of South Africa, Swaziland and Zambia and 
is adaptable to the southern Florida climate. Plantations exist also in Argentina, Brazil 
and India. The growth rate is good (Zambia), a 5-year old tree attains a height of 20 - 23 m 
with 16 - 20 cm diameter at breast height. In Florida it can be harvested on an 8-year 
rotation basis. 

References: 6 V 21 f 30, 35, 38, 43, 54, 66 



Wood characteristics 

The wood is lighter, softer and more fissile than in most eucalypt species, moderate 
in strength and durability. The fibre length is in the range normal for hardwoods used for 
pulping. The fibres are relatively thin. There is, however, considerable difference in 
wall thickness between samples of different origin. In general the fibres seem to have 
reasonable flexibility and thus provide potential for good inter-fibre bonding in paper. 
Judging from the chemical composition, special problems are expected in pulping although 
the lignin content of the Brazilian samples is slightly on the high side for hardwoods. 

Pulping experience 

As noted in the previous volume, the best results in sulphate pulping are obtained 
with fairly low alkali charges. The pulp yields are then within the range normal for 
hardwoods. The strength of the unbleached pulp is very good, although an influence of sample 
origin is observable. The bleached pulps are also of good strength. NSSC pulping seems to 
produce pulps of very good quality in normal yields. The results on chemi-thermomeohanical 
pulping (CTMP) have been characterized as reasonable though inferior to those of E. regnans. 
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Eucalyptus macarthurii 

Plantation experience 

No information available. 

Wood characteristics 

The basic density and the chemical composition do not differ from those of hardwoods 
normally used for pulping. 

Pulping characteristics 

SOlphate pulping gives pulp in somewhat lower yield than usual for hardwoods. 
However, the strength characteristics are representative of good quality eucalypt pulp. 
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Bucalyptus maculata 

Plantation experience 

No information available 

Hood oharsoteriBtics 

The basic density is higher than normal for hardwoods used for pulping and the fibre 
length is below average. The fibres are thin bat thick-walled which indicates a certain 
stiffneBB and consequently, a low bonding potential in paper* The lignin content is somewhat 
below average for hardwoods. 

Pulping characteristics 

The yield figures obtained in sulphate pulping are slightly below average for hardwoods. 
Although the tensile and burst indices are below average for eucalypt sulphate pulp, the 
tear index is instead relatively high. 
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Eucalyptua msidenii 



Plantation experience 



The species IB one of the most adaptable eucalyptus species. It has not, however, 
been nuoh used in plantations on a commercial scale. Very good results have been obtained 
in Italy, Portugal and Zaire and satisfactory in Kenya, Malawi, Rhodesia and the Republic 
of South Africa. In general, the best results have been obtained at appropriate altitudes 
in countries with a tropical climate. For additional information a:-jL a list of references 
see the previous volume (21). 



Wood characteristics 

The basic density of the wood is in the normal range of hardwoods used for pulping. 
Ho data on the fibre characteristics have been published lately. The chemical characteristics 
do not indicate any difficulties in chemical pulping. 



Pulping characteristics 

With normal alkali charges in the sulphate pulp is obtained in low to average yields. 
The pulps are readily bleached and the strength properties of both the unbleached and 
bleached pulps are of average level or slightly below for eucalypt sulphate pulps. 
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BaoalyptuB marginata 



Plantation experience 



fliis epeoics is one of the three main species in the hardwood forest zone in Western 
Australia. It is the principal timber tree of the state, large, attaining a height of 
30 - 40 m and a diameter of 1.8 m. It occurs in relatively pure stands with a small admixture 
of E oalophylla and S* patens on all but the poorest sandy soils. No results on plantation 
experience of the species have been reported. 

References: 55 

Mood characteristics 

The basic density of the wood is within the range normal for hardwoods used for pulping* 
The fibre length is about the average for hardwoods. No other data on the fiber dimensions 
or chemical composition of the species are available. 



Pulping characteristics 

The yield of the pulp in the sulphate process is low, toe Kappa number obtained is, 
however, relatively high and pulping to a Kappa number of 20 would cause additional decrease 
in the yield, Bie strength properties are comparable to the average quality of eucalypt 
pulps. 

Application of the NSSC process gives pulp acceptable for corrugating medium but not 
for paper. 

Poor strength and reddish brown colour of cold soda and groundwood pulps would rule 
against the use of either of these processes. 



in 



- 158- 



s 
Au 



untryt 



s 



fi 

i 

i 
f 




0. 







i 

a 



- O 
GO in 
in*- 




- 159- 



CO 

e 

CM ON 


- ON CM ^" 



co 
K vo 




CP 



O O CM 




^ 

VO S 

+ 

r 
rf 1 - 

*W. 
xtco 




- 161. 
Eucalyptus nitons 

Plantation experience 

Ho information available, 

Wood characteristics 

Hhe basic density and chemical composition data are in the range normal for hardwoods 
used for pulping, whereas the fibre length is somewhat below average, 

Pulping characteristics 

The sulphate process gives palp in slightly below average yield which is easily 
bleached to high brightness. The strength characteristics of the unbleached and bleached 
pulp correspond to average quality euoalypt sulphate pulp. 



- 162- 



1 



. I 

i , 



i 



O 

H 


U 

I 

i 

i 



i 

CM CM IT\ 




O 

.3 



-- 

co 






g 







1 

.' i 

O *M 




i 

^ 

t 



se 



- 163- 



I 



o co r 



CM CM VO ON 
CM ON 



S 
QI 



VO ^ ON 
r-CVUfr 



OCM 




W ON 





-165- 
EnoalyptuB ovata 



Plantation eiperience 



Good results have been obtained in Algeria and the Republic of South Africa. The species 
is possibly useful in the wetter Mediterranean climatic zones where the winter is too cold 
for other species. It has proved to be very resistant to frost and summer drought. For 
further information see the previous volume (21). 



Wood characteristics 

The basic density of the wood is within the range normal for hardwoods used for pulping. 
Ho data on the fibre characteristics are available. The chemical characteristics do not 
indicate difficulties in chemical pulping. 



Pulping characteristics 

Sulphate pulping gives good to normal yields with relatively small alkali charges when 
pulped to a Kappa number of 20, The strength properties of both the unbleached and bleached 
pulps are about the average for euoalypt pulps. 
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Eucalyptus panioulata 

Plantation experience 

lo information available 

Wood oharaoteriBticB 

The basic density of the wood is higher than that of hardwood normally used for pulping 
and the fibre length somewhat shorter than average, although there probably is an increase 
in these characteristics with age. The fibre dimensions imply an undesirable stiffness which 
reduces the banding potential in paper. The lignin content in the older sample is high for 
a hardwood, 

Pulping characteristics 

The sulphate process gives pulp in comparatively low yield, especially in view of the 
amount of screenings obtained, The strength characteristics correspond in general to those 
of a beech sulphate pulp, except for the tear index which is very good. 
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-173- 
EuoalyptuB remans 



Plantation experience 

The species 10 adaptable to various parts of the world including countries of inter* 
tropical sones* The growth is very rapid in early life* Fairly good results have been 
obtained in New Zealand, the Republic of South Africa and Argentina* For further infornation 
and references see the previous volune (25)* 

References: 21, 43 



Wood characteristics 

The density of the wood is lower than in most euoalypt species, but still in the 
normal range of hardwoods used for pulping* The fibres are of average length for hardwoods. 
Ho data on other fibre dimensions are available at hand* The chemical characteristics do 
not reveal anything that could cause difficulty in chemical pulping* 



Pulping characteristics 

Hie species is readily pulped in the sulphate process. The yields obtained with 
normal alkali charges are high as commonly found in euoalypts used for pulping* The strength 
properties of the unbleached pulps are good and they are readily bleached to high brightness 
levels without substantial loss in the strength properties* Cooking with saturated SO^vapor 
gives pulps of high brightness and strength comparable to commercial hardwood acid sulphite 
pulps* 

Refiner pulps of poor quality are obtained* Thennoraeohanical pulping (TNP) yields 
considerably better but still unsatisfactory results* Chemi-thermomechanioal pulping 
(CTHP) gives pulps of reasonable quality* At yields of 85 - 90 I a satisfactory range of 
properties are obtained indicating that CTKP could be considered as a component of newsprint Y 
printing and writing papers and possibly other grades (39)* The results on ohemi-oeohanioal 
(cold soda) pulping have been characterized as reasonable* 
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Eucalyptus robusta 
(Swamp Mahogany) 



Plantation experience 

Ihe species is very widespread throughout the world* Good results have been obtained 
in Brazil, Chile, India, Madagasgar, Malawi, Malaysia, Mauritius and Zaire. It has been 
planted also in Cyprus , Florida, Italy, North Africa, Portugal and Spain. In general, the 
species grows well on deep, moist soils and shows fairly good adaptability to subtropical 
land and to intertropical high altitude zones. For additional information and a list of 
references see the previous volume (21). 

References: 22 



Wood characteristics 

The basic density is in the range normal for hardwoods used for pulping. The fibres 
are of average length for hardwoods, wide and thin-walled, which implies a certain amount of 
flexibility and thus potential for good inter-fibre bonding in paper. 



Pulping characteristics 

The species has been pulped in the sulphate process with relatively low alkali charges 
to the normal Kappa number levels for hardwoods. The yields obtained are slightly below the 
average for hardwoods. The strength properties of the pulps range from average to good for 
euoalypt pulps. 

MSSC pulping gives high yields with acceptable strength properties of the pulps 
obtained. 
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EucalvDtus sal 



Plantation experience 

Remarkable results have been achieved in more or less tropical areas 9 in Brazil and in 
the Republic of South Africa. Very encouraging results have been obtained in Argentina, 
Chile 9 Rhodesia, Nigeria, Malawi, Sri Lanka and Kenya* Plantations exist also in Congo, 
Zaire, Spain and Italy. The species is not very resistant to frost and several failures 
have been recorded with trials of this species in low-lying equatorial cones. For detailed 
information and a list of references see the previous volume (21). 



Wood characteristics: 

The density of the wood is in the range normal for hardwoods used for pulping and 
the wood can easily be debarked. There is considerable influence of provenance on the 
dimensions of the fibres. In general, the fibres are of average length, maybe slightly on 
the wide side and fairly thin-walled with flexibility ratios 19 to 0.68. This implies 
potentially good inter-fibre bonding in paper. The lignin content also varies considerably 
depending on the origin of the sample (from low to high compared with the average of hard- 
woods). Ihe amount of extractives is high in some samples and may cause difficulties in 
pulping. 



Pulping characteristics 

The variations in fibre and chemical characteristics reflect also on the pulping 
results. The yield in sulphate pulping is about 50 percent and the strength properties 
vary from below average to good for eucalypt pulps. 

The results obtained on Hg-bisulphite pulping indicate that the species can be con- 
sidered a good raw material for the process in proper conditions. Die quality of the cold 
soda pulps are good in respect of the high yields and low alkali charges used. The yields 
of thernomechanioal pulps are high and quality comparable to the cold soda pulps obtained 
with very low alkali charges. The application of peroxide bleaching increases the brightness 
substantially, but no results are given on other properties of the bleached pulps. 
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Euoalyptus sieberi 



Plantation experience 

This it one of the main species available in New South Wales , Australia. Regeneration 
after fire in some areas has given rise to extensive stands of snail trees* No reports on 
cultivation of the speoies are available. 



Hood oharaoteriBtioB 

The basio density of the wood is in the range normal for hardwoods used for pulping. 
No other wood data are available for the present sample. 



Pulping characteristics 

The pulp yield in the sulphate process is fairly good in view of the low Kappa 
number of the pulps obtained. The strength properties of the pulps do not seem to be 
below average although there is some variation in the results. In general, it seems that 
it is not necessary to remove the smooth inner bark of the logs to obtain satisfactory pulp. 
The bleaohability of the pulp from unbarkad logs is not significantly inferior to pulp male 
from debarkad wood. 
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Eucalyptus tereticornie 



Plantation experience 

Good results of this species have been obtained on a small scale in Indonesia and 
Zaire. It has successfully been raised in India and shown to be adaptable in Florida* The 
results in Brazil have been less successful. As an exotic it has been introduces in Italy, 
Spain, Portugal, Cyprus and North Africa* It has exhibited inferior growth in semi-arid 
cones and low resistance to drought. It cannot be acclimatized at low altitudes* 

References: 21, 22, 29, 30 



Wood characteristics 

The wood of the present samples is of medium density for hardwoods although densities 
of 850 - 1 050 kg/m have been reported in samples from natural stands in Australia and a 
density of about 650 kg/m^ is considered normal for the species in India* The fibres are of 
average length, fairly thin and of normal wall thickness for hardwoods, whioh implies a good 
opacity in pulps made from the species. The chemical characteristics do not reveal anything 
that would cause difficulties in chemical pulping. On the other hand, the wood has proved 
to be difficult to debark. 



Pulping characteristics 

Sulphate pulping requires relatively low alkali charges and gives low pulp yields 
compared to average hardwoods. The strength properties, especially the tear index, are good 
for both unbleached and bleached pulps. The opacity and brightness of the pulps are good. 
On the other hand, the costs of bleaching are somewhat higher than average. The yield of 
dissolving pulp is low, both the brightness and the a-oellulose level are comparable to 
those of average hardwoods. NSSC pulping gives high yields and pulps of acceptable Quality. 
Please note that these findings refer only to the present samples of a density lower than 
normal for the species in general. Higher density species have in general exhibited lower 
strength values. 
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Euoalyptus tessellyis 

Plantation experience 

No information available. 

Wood characteristics 

The basic density is in the range normal for hardwoods used for pulping and the 
fibre length somewhat below average* However, the latter may be due to the sample being 
from a tree only four years old* There would probably be an improvement in the other 
fibre dimensions with age as well, but taking the values as such, there would seem to be 
an undesirable stiffness in the fibres* The lignin content is somewhat high for a hardwood* 

Pulping characteristics 

The yield on sulphate pulping is below average for hardwoods* The quality of the 
pulp, both unbleached and bleached is below average for eucalypt pulp and resembles beech 
pulp* However, note that the sample is very young and the results should be seen in the 
light of this fact. 
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EucalvDtus torelliana 



Plantation experience 

The species IB native to N. Queensland 9 Australia and is exceptional in growing 
within the margin of tropical rainforests, Trial plantations have been established in 
Argentina 9 Brazil, Nigeria, Nyasaland, Sudan, Congo, Cyprus, India, Malaysia, Australia, 
Solomtn Islands and Hawaii. 

References! 22 



Wood characteristics 

The basic density of the wood is in the range normal for hardwoods used for pulping. 
It should be noted that the sample is taken for very young trees and consequently it can be 
expected that the fibre dimensions would be different in more mature trees. However 9 the 
sample as such contains comparatively short fibres with a certain amount of stiffhess which 
would affect the potential bonding in paper. The chemical composition does not imply any 
difficulty on chemical pulping. 



Pulping characteristics 

The yield of pulp in the sulphate process is slightly under average for hardwoods. 
The strength characteristics of the pulp correspond to average quality euoalypt sulphate 
pulp. 
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Euoalyptus viminalis 



Plantation erperienoe 

Remarkable growth rates have been obtained in the Mediterranean area, especially in 
Portugal. Bwouraging results have also been obtained in California, Brazil, Chile, the 
Rppublio of South Africa and at high altitudes in India, Tanzania and Zaire. The speoiee is 
fairly front-hardy and mostly utilized in the cooler temperature subhumid sector of the 
summer rainfall cone* For additional information and references see the previous volume 
(21). 

References: 10, 21 



Wood characteristics 

The basic density is in the normal range of hardwoods used for pulping. The fibre 
length is about the average for hardwoods* The fibres are of intermediate length, compara- 
tively thin and thin-walled. A certain amount of flexibility and thus good inter-fibre 
bonding in paper is to be expected. Chemical data do not imply any difficulties in chemical 
pulping* 



Pulping characteristics 

Sulphate pulps with yields somewhat lower than average are obtained with relatively 
low alkali charges* The strength properties are about the average for euoalypt sulphate 
pulps* It has also been reported that after removal of leaves and twigs during the harvest- 
ing operation, the remainder material above ground is suitable for pulp and paper or fibre- 
board production* 



-226 - 



s 



1 



O 



entific 



i 

i 



B 

TJ 

i 

i 

1 



s 

I 



I 



SO 00 CM 

H m CM 



in 
eg m 



o 






* H 

JO * 



td o cu 



CO ^t rH 



ro 

& 



^ 



5 - 






_ < 

? 



* i 

a 8 



-227 - 



O 



t 

9 

I 

I 
* 

1 
I 
1 



CM 
00 



| | HI CM 
t CO iH 



vo 



I I 

rO CT\ 



CO 

CO H 

VO H 




exj 



moo i i 

I I O CM 


O t 



in co 



iH VO 
O 
^ I I 

I CM CO 


IT\ 



I 



M ITNCM 
O rH rO 







- 229- 



Qmelina arborea 
(Temane) 



Plantation experience 

The species is widely cultivated in areas such as South America, Africa and South- 
East Asia* The tree grows on various soils but seems to thrive best in valleys on moist 
fertile alluvium with good drainage. The samples referred to here are from Belize t Nigeria, 
Papua New Guinea and the Philippines. For example, the growth in Belize was 33 Vhaa at 
a rotation of 8 years. 

References: 21, 48 



Wood characteristics 

The wood density exhibits great variation from below average to average for hardwood 
for pulping. The lignin content of the samples vary from high to very high, and the fibres 
are short or very short. The fibres are comparatively broad, and in certain cases the 
fibre wall is extremely thick. 



Pulping characteristics 

The wood is easily pulped by the sulphate process to low Kappa numbers, to high or 
very high yields. The tear index of the pulp is of medium class, except for those trees 
that provide very thick walled fibres. The bleaching response is quite good, but the pulp 
strength may be sensitive to the bleaching process. The wood species is more suitable for 
TKP and CTMP than for JMP, but the pulp brightness is relatively low. It should be noted 
that it is used for chemical pulping in Brazil and plans exist for its use for pulping in 
Nigeria. 
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Paulownia fortune! 



Plantation experience 

Bie usable height of the tree is 6.5 m at 2 years rotation. Ihe wood sample studied 
is taken from an experienental plantation in Italy. 

References: 13 



Wood characteristics 

The wood density of this very young sample is very low and the fibres are probably 
due to the age of the sample y shorter than average for hardwoods. The lignin content is 
in the range normal for hardwoods, but the extract ives content is high. 

Pulping characteristics 

Ihis particular wood sample was converted into high-yield NSSC and sodium bisulphate 
pulps as well as refiner mechanical pulp (RHP). The results indicate that there is promise 
for practical use of this species as raw material for chemimeohanioal pulps for various 
purposes. 
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Pinna caribaea 
(Caribbean Pine) 



Plantation experience 



This species is native to British Honduras y Central America, Cuba and the south- 
eastern parts of the Ifoited States. The wood is naturally durable and it may, if desired , 
be successfully treated with wood preservatives* The species consists of three different 
varieties (P. oaribaea var bahamensis t var caribaea and var hondurensis)t which are slightly 
different with respect to soil and climate requirements* The present samples are from 
Bahamas | Cuba, Belize, Brazil, Tanzania, Sabah and Fiji and they represent almost only plan- 
tation trees 6-24 years old* In Tanzania the annual growth was 20 nr/ha at about 6 years 
rotation* See also the previous volume (2l). 

References: 21, 46, 6? 

Wood characteristics 

The wood density of trees older than about 20 years is in the medium range or high 
range* The fibres are of short to average length for softwood, but their width is compara- 
tively large. The wall thickness may be considered as common for softwoods* The lignin 
content of the wood is around average or slightly higher than for softwoods in general* 

Pulping characteristics 

The sulphate pulps yield is low (40 - 45$ at Kappa numbers regarded as typical or 
low for chemical sulphate pulps (25 - 30). The pulp strength indicated by the tear index 
corresponds to that of Scandinavian pine whereas the corresponding tensile strength 
resembles that of U.S. southern pine pulp. A four-stage bleaching sequence seems to give 
acceptable brightness with normal charges of chlorine, but there is some risk of losses in 
tear strength loss* 
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Pinus elliottii 
(Slash Pine) 



Plantation experience 



Indigenous to the ooaatal plains of the south-eastern United States, this is one of 
the "southern pines", It is used in its natural habitat for afforestation of denuded land. 
It yields also high quality commercial turpentine containing a high proportion of beta 
pinene. It has been introduced in many countries, such as Brazil, Malawi and New Zealand 
from where the present samples have been taken. The results have been less satisfactory in 
Kenya and Malaysia. The growth rate obtained in New Zealand was almost 30 m 3 /te*a at 25 
years rotation* 

References: 21, 49 i 68 



Wood characteristics 

The wood density varies very much from low to medium obviously due to differences in 
provenance and growing conditions. The fibres are mostly long and comparatively broad, but 
the fibre walls are of normal thickness. The lignin content is around average for softwoods* 



Pulping characteristics 

The sulphate pulp yield is on the average somewhat low but higher than that obtained 
with Caribbean pine, compared at the same degree of delignification. Typical yields are 
44-46 percent. The strength characteristics of the pulps are in the range typical of U.S. 
southern pine pulps. Hie sample from New Zealand exhibits an extremely good tear index* 
The bleaching response is quite acceptable provided that proper bleaching sequences and 
suitable chlorine charges are used. 
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Pinus halepensis 
(Cyprus Pine) 



Plantation experience 



In ite natural habitat the species is found mainly in Cyprus , Turkey, Syria and Iraq. 
It grows from sea level up to 1 500 n. The tree has been used extensively for afforestation. 
Plantations have shorn promise in Australia and in south-east Africa* The present sample of 
14 years old trees was taken in Italy. 

Reference: 13 f 21 



Wood oharaoteristioB 

The wood of nediun density contains fibres which are sonet&at shorter than average 
for a softwood. The lignin content is about average for softwoods. 



Pulping characteristics 

o 
The sulphate cook performed at 175 C temperature and by application of reasonable 

quantities of chemicals gave pulps of normal degree of delignifioation, but in low yield. 
The strength properties are somewhat inferior to those of Scandinavian pine pulp* The 
brightness obtained after bleaching cannot be considered satisfactory in view of the five- 
stage sequence applied. 
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Pinus insularis 
(Benguet Pine) 

Plantation experience 

fte present sample is from Luzon in the Philippines. The stem diameter at 30 years 
was 200 mm. 

References: 11 

Wood characteristics 

Density and fibre dimensions are not available; the lignin content is around average 
for a softwood. The extracting content is comparatively low. 

Pulping characteristics 

The yield of sulphate pulp is high compared with values common for softwood sulphate 
pulps. The strength properties of the pulp are almost comparable to those of Scandinavian 
pine pulp. 



3 

W 



3,4 

3 
w 




O 
H 
4* 
00 

fi 


-P 

I 



a 
o 



00 



O *0 ON 

CM NO 



cal 



CD 
O 







t) O 







- s 
2*^ 

3 C B 



D 4 

rH O O 

o K 

ac o ou 





- 287- 






ON o 



m 










! 



I 

i 



ill 



l 




i 



S 



:*; 

jjf 



nformation: 



? s 

M 

M 



fc EH 



Add 



Pinus kesiya 



Plantation experience 

The species is indigenous to Indochina. Acclimatization has been promising in South 
and East Africa, and partly also in Australia, but it has failed to acclimatize in Fiji, 
Malaysia, Borneo and Uganda* The present samples are from India and Malawi. The Indian 
sample represents one tree about 30 years old and with a diameter of 300 mm. 

References: 12, 21 



Wood characteristics 

The wood density is low to average for softwoods and the fibre length is about 
average. The lignin content is within the range normal for softwoods. 



Pulping characteristics 

The yield of pulping is low to average for softwoods and the strength characteristics 
correspond to those of Scandinavian pine pulps. The bleaching response is good. 
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Pinna merkusii 
(Mindoro Pine) 



Plantation experience 

This Malaysian species is the only pine species crossing the equator. This species 
grows at elevations over 500 m and the growth reported is 20 ir/ha'a t 25 years rotation. 
The present samples are both from Zambales in 'the Philippines. 

References: 18, 45, 58 



Wood characteristics 

The wood density is somewhat above average for softwoods; the fibres are long and the 
lignin content about average. The fibres are broad and the fibre walls are extremely thick. 
The extractives content is in the range normal for softwoods. 



Pulping characteristics 

The sulphate pulp yield is low to average for softwoods. The tear factor of the 
pulp is very high, whereas the tensile strength is less satisfactory. However, the pulp 
corresponds in this respect to many U.S. southern pine pulps. 
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Pinus oQoarpa 
(Ocote Pine) 



Plantation experience 



The species grows at subtropical elevations in Mexico and in the mountains of Belize, 
Guatemala, Honduras , Nicaragua and Salvador. Successful acclimatization has been reported 
from Kenya and varying success from South Africa. The samples referred to are from a plan- 
tation in Brazil and from a natural stand in Belize. 

References: 21, 52, 58 



Wood characteristics 

The wood density is around average for softwoods and the fibre length is in the high 
range. The fibres found in the young cultivated trees , 6-13 years old, are broad and 
extremely thioki-walled. The content of lignin and extractives are typical for softwoods. 



Pulping characteristics 

The unscreened sulphate pulp yield is about average; the cultivated trees for some 
reason give pulps of very high screenings content. The tear index is very high, whereas 
the tensile strength on the other hand is fairly low, a common characteristic of U.S. 
southern pine pulps. A four stage bleaching sequence gives an acceptable brightness with- 
out detrimental effects on the pulp strength. 
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Pinus patula 
(Patula Pine) 



Plantation experience 

The species ie confined to elevations of 1 800 to 2 500 n on the moist mountains on 
the eastern side of the Mexican plateau between 19 and 21 north latitule. It is also 
found in Guatemala up to 3 000 nu It is well adapted to conditions in the mountains of 
eastern South Africa, where it has teen planted since 1907. The species is introduced 
also in India, Australia and New Zealand. The present samples are from plantations in 
Kenya, Malawi and New Zealand, where the annual growth was as high as 30 m^/ha. 

References: 21, 49 t 58, 68 



Wood characteristics 

The wood density is in the range normal for softwoods used for pulping (350 kg/m^). 
The fibre length is about average , i.e. comparable with that of forest pine in northern 
Europe* Longer fibres have also been reported for older trees. The other fibre dimensions 
are quite similar to those of the "southern pines 11 . 



Pulping characteristics 

By application of normal quantities of alkali in the sulphate cook, pulp is obtained 
in average yields (44 - 48 %) The tear index of chemical pulp is very high and on the whole, 
the strength characteristics resemble those of U.S. southern pine pulps* The three-stage 
bleaching has not been sufficient to produce brightness values over 70 units. 
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PinuB radiata 
(Monterey Pine) 



Plantation experience 

This tree has been planted in Chile, Italy, Kenya, New Zealand, etc. A Mediterranean 
type climate, like in its natural habitat (southern California), seems to offer the most 
favourable growing conditions. The growth of the tree is in the medium range, and yeilds 
up to 40 mtyiaa at a rotation of 25 years have been reported in New Zealand. 

References: 21, 68 



Wood characteristics 

The density of wood in mature trees is about average for softwood. The average fibre 
length is between 2 and 4 nm depending upon tree age. Fibres of about 2 mm length were 
reported for trees 7 and 7 - 15 years old and cultivated in Kenya. No data on lignin con- 
tents are available. 



Pulping characteristics 

Mechanical pulp of suitable brightness and strength has been prepared from this wood. 
Chemimeohanioal sulphate pulps with average tear strength have been cooked to high yields, 
60-65 percent. Chemical sulphate pulps obtained at average pulp yield show high tear 
values at low degrees of beating. 



- 318- 



rn 






1 




s , 

CM rH 


M 




VO 







O rn 

B 

o 






.H C 
4* BO 






B -H 






s >*2 






t; <* 8 .T o 





B 


8 * 88 S ^ s 
4B -9 ^ . 2 a >r4 
1 ? -Sri JS^ ^^!" 1 


! B 

g 4* 


O 

H 




a |||| 5?- ^,1l| 1 




TJ 


1 g^ fis I' 55 Sal JI i 


5 


i 


g * ^i^oa. ^ 




i 













i 


vo 






Q O CM ^-m rH 

vo ITS ^t mm 






CM 






CM 


H 




o Q O oo *o r- 

H 00 TJ- Tt ^t ^> 
4> CM CM 


1 




S w 


9 



i 




S ** 

* i 

UJ 3 t+) ^* -H 
rH O M M 4* 

Si e i 4t M o i 
'SI S y Ss >H B 1 
.3 ^ -g 5 UL* 1 i ^ "S & 


o 






11^ ' IIM? IS i ^ 


Soienti: 




J i j i -sjj-s Hi i - 

51 OU !5 99fOrHflflgB ^ 

II I 3l3 Sis: 3 -? 



- 319- 



VO IT 



O ro tA 


vo m t*- 



t- M rH CO 

* ' 




-320- 



I 



C 



1 



entific 



i 



! * 

fil 
iff 

W 



1 

! 

O 

I 

I 



O 



*! 

sir * - 



Pu 




I 

I i I I 



iiiillil 



- 321 - 



i 

i 



! 



CM 

CM 



i 



CM 



* 

ti 



ffi 



=3 



O O CM 



CM f-CM 



1 



VO H 



O CMOO 



'** 



:; 



ii! 
Ill 

SfliS* A 



!* 

h 9 H 



inn 



til 



* 

8^ 






!H< 

'^S 
8< 

*0H 

u3 

^ 



o, cx 






8 2 

H 



&. I 



" *$\ 

*, 1 



8. 



fin 

i-l -H H 

IS tl * ** 

jin 



- 322 - 



** o 

i , 



O 



n 

1 



Scientific 



et 



i 



O 



f 



8*8 



co 








A 

w 



CO 






8 

H 

i 



-323- 



CM 



IA 
O 




1 



h -H 



I 



-324- 



& 



r* 

1 
1 



entific 



eristic 



1 

i 



? -i *j s i* 



_j1S^ -^ ; 

H S - <* fi 



, 3 ^ -9O 

| 1- ill 11 

fl CO <4*4tCOO< 



fl) 

! 

p 

t 



1 




- 325- 




onal info 



Add 



-326- 



$ 



i 



5 

A 



erey 
land 



Common names Mon 
Country* Wew 



! 
I 

! 


o 



H 

s 



ri sties 



tf 

s 







CM 



? 

i 

i 

i 
1 

O 



s 

* 



4 

iii 
lil 







& 
5 

O 

s 



8 

sa 

CM 




s 

1 

i 






i 1 

iihl! 1 ; 



-327- 



O 



n 

I 

if 



I 
1 



VO 



CO 




-329- 

PinuB taeda 
(Loblolly Pine) 



Plantation experience 



Thie species is native to the eastern and southern U.S.A. It is the fastest growing 
species of the "southern pines". In its natural habitat it is planted on deforested land. 
Successful acclimatization has been reported from many countries in Africa, Asia and 
Australia. The results have been less good in Kenya. The present samples are from planta- 
tions in the U.S.A. y Brazil and New Zealand. In New Zealand the growth was 30 m^/Wa at 
25 years rotation. 

References: 21, 68 



Wood characteristics 

The wood density is in the range normal for softwoods used for pulping. The fibre 
length is slightly below average. The legnin content is in the range normal for softwoods. 



Pulping characteristics 

The sulphate pulp yield is low to average for softwoods. The strength character- 
istics are typical for a U.S. southern pine pulp. 
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Piptadenia oommunis 
(Jaoave) 



Plantation experience 

Piptadenia, with about 60 species, is abundantly represented in tropical South 
America, sparingly in tropical Africa and Asia and in New Guinea. The larger trees supply 
good timber of local utility, but their principal value is in the bark which is an impor- 
tant source of tanning material. Some species are planted for shade and decorative purposes 
in parks and along highways. The trees are at their best in northern Argentina and in 
Paraguay and Brazil. 

References: 58 



Wood characteristics 

Hhe species has very short fibres that are comparatively thin, but thiolwialled. 

Pulping characteristics 

The wood requires a high alkali charge in sulphate cooking in order to arrive at 
acceptable levels of screenings. The pulp yield is low for a hardwood. The unbleached 
pulp exhibits strength characteristics similar to eucalypt pulp. 
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Piptadenia ririda 



Plantation experience 

The species is one of the best known Piptadenia species , generally considered to 
be the true Agnico of southern Brazil. See Piptandenia conununis. 

References: 58 



Wood characteristics 

The speoiee has short fibres that are thin, but thicfc-walled. 

Pulping characteristics 

A high charge of alkali is required for sulphate cooking, and the pulp is obtained 
in comparatively low yield for a hardwood. The strength characteristics of the pulp 
resemble those of eucalypt pulp. 
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Populus deltoides 
(Eastern Cottonwood) 



Plantation experience 



It ie a North American species that flourishes in the upper parts of the Mississippi 
and Missouri valleys. The tree is often planted for windbreaks, shade and pulpiiood in the 
U.S.A. r hut particularly in Argentina and Chile. The present sample is from the Parana 
river alluvials, and its growth is reported as higher than 20 in3/haa. 

References: 57 , 58 , 67 



Wood characteristics 

This low-density wood has fibres of about average length for hardwoods* The fibre 
width seems normal* The lignin content is about normal for hardwoods. 



Pulping characteristics 

The refiner mechanical pulp made from the wood exhibits comparatively low strength 
values. Impregnation of the fibre material with sodium hydroxide at ambient temperature 
reduces the brightness, but increases the strength properties to acceptable levels. 
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-349- 
Populus X euramerioana 



Plantation experience 



The present samples represent various poplar hybrids t all grown in the Parana river 
delta in Argentina. No detailed information of the hybrids is available* The growth is 
reported to exceed 20 m3/haa* 

References: 57 



Wood characteristics 

The wood characteristics - density 350 kg/m 3 , fibre length about 1 on and width 
20 JUD - are common for poplar species* The lignin content is also normal for hardwoods* 



Pulping characteristics 

The wood species have been tested as fibre sources for refiner mechanical pulp (RMP)* 
According to the results, the RMP is of unacceptable strength, but by introduction of 
chemicals in the process the pulp strength can be unproved considerably* 
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Salii alba 



Plantation experience 

The present sample ie from Argentina. The stand density in the delta of Parana 
exceeded 1 000 trees/ha, and the capacity and growth were 200 m3/ha and more than 15 n3/ha*a 
respectively. 

References: 57 



Wood characteristics 

is far as wood density, fibre dimensions and lignin content are concerned, the 
samples exhibit values typical of hardwoods. 



Pulping characteristics 

The refiner mechanical pulp and the cold soda pulp exhibit typical for poplars and 
willows. The sulphate process using a low alkali charge gives pulp in low yiled and 
strength properties similar to those of beech pulp. 
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Salix I arflentinensis 
(Willow Hybrid) 



Plantation experience 



More than 200 species of Saliz have been described, mostly of temperate regions f tat 
ranging from the tropics to the arctic circle. They are chiefly shrubs and email poorly 
formed trees r but a few of then attain large dimensions. The pliable young shoots of some 
species are employed in making baskets and mats to protect river banks* They ere often 
planted along streams and irrigation ditches to prevent erosion* The present samples of 
natural willow hybrids are from 200 ra^/ha stands in the delta of Parana. The growth rate 
exceeds 15 nr/haa. 

References: 57 * 58 



Wood characteristics 

The wood density is comparatively low for a hardwood, and the fibre length about or 
slightly below average. The lignin content is relatively constant irrespective of hybrid f 
and about average for hardwoods. 



Pulping characteristics 

The strength characteristics of the refiner mechanical pulp are unsatisfactory, but 
treatment with sodium hydroxide at low temperatures or NSSC-pulping at high temperatures 
considerably improve these values* 
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Salix babylonioa var* gacramento 
(Sauce Americano) 



Plantation experience 



The sample is taken from a 200 m^/ha stand in the delta of Parana* The growth rate 
exoeeds 15 m3/haa. 

References: 57 



Wood characteristics 

The wood density and the fibre length are higher than values normally found for 
willows; they are 450 kg/n3 and 1.3 ram respectively* The lignin oontent is in the range 
normal for hardwoods* 



Pulping characteristics 

The refiner mechanical pulp exhibits strength characteristics which are not quite 
up to standard. Treatment before refining with sodium hydroxide considerably improves the 
strength characteristics of the pulp to a very good level* 
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- 375- 
Sesbania grandifolia 



Plantation experience 

The tree grows during 4.5 years 19 to above 10 ID in height and over 200 no in diameter 
at breast height , under irrigated plantation conditions. lhe present sample is from Australia. 

References: 41 



Wood characteristics 

The medium-density wood contains average length fibres. No chemical characteristics 
are available for the present sample. 



Pulping characteristics 

Sulphate pulp has been obtained in comparatively low yield and its strength character- 
istics correspond roqghly to those of beech sulphate pulp. Ihe bleaching response is quite 
acceptable, but strength losses occur particularly as regards the tensile strength* M5SC 
pulping gives pulp with good strength oharaotistios. 
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Terminalia brassii 



Plantation experience 

Terminalia, with about 200 named species of shrubs awl medium-sized to very large 
trees, is of pantropioal distribution. Numerous American forms of Terminal!* are imper- 
fectly known. Their combined range extends from the West Indies and Mexico to southern 
Brazil and northern Argentina* The trees are often tall and well formed* The timber is 
of good quality f but it is not extensively used* 

References: 22, 58 



Wood characteristics 

The wood is of low density* Fibre dimensions and the lignin content of the wood 
sample are not reported* 



Pulping characteristics 

Ihe sulphate cook gives normal yield at suitable Kappa number levels* The pulp yield 
is low for hardwood sulphate pulps* The chemical charge is quite normal for hardwoods. 
The strength characteristics of the pulp are similar to Scandinavian birch pulp* 
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Appendix II 



DEFINITION OF TERMS USED 



Wood sample characteristics 
Basic density 

Runkel ratio 
Flexibility ratio 
Holooelluloee 



CroBS-Bevan cellulose 



The ratio of oven dry weight of the sample to 
its green (wet) volume. 

2 x fibre wall thickness/lumen width 
Lumen width/fibre width 

The residue after extraction and delignification, 
either with chlorine or chlorite. It is supposed 
to represent the total content of carbohydrates 
in the wood - cellulose + hemicellulose (non- 
cellulosio carbohydrates) - but usually some 
carbohydrates are lost during the delignifioa- 
tion treatment and some lignin is retained. 

The residue in percent of oven dry wood after 
treatment with a succession of chlorine, sulphur 
dioxide water, sodium sulphite and a 17 5$ solu- 
tion of sodium hydroxide. It is an approximation 
of the cellulose content of the wood but can 
sometimes be seriously in error. 



II. 



Pnln-iw* and PnTu.molrin<r 



Characteristics 



II. 1. Unbleached 
Processes: 

Sulphate 



Chemical soda 



A process for digestion of the wood with sodium 
hydroxide and sodium sulghide as chemicals at 
temperatures between 150 C and 170C. The pulp 
obtained with a very low charge of chemicals 
and at high yield is called crude sulphate pulp. 

A process of digestion of the wood with sodium 
hydroxide alone as cooking chemical at temper- 
atures between 90C and 170C, 
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Cold soda 



MSSC 



Sodium bisulphite 



Groundwood 



Refiner mechanical 
pulp (RHP) 



Thermomechanioal pulp 
(TUP, CTMP) 



Chemical consumption 
Kappa number 



Yield (unscreened) 



A cnemi-mechanical or semi-mechanical process 
where the wood is impregnated with sodium 
hydroxide at ambient temperature and thereafter 
given a mechanical treatment in order to obtain 
defibration of the chips. 

A semi-chemical process, Neutral Sulphite Semi- 
Chemical y and as the name suggests, it comprises 
treatment of the wood chips with a sodium 
sulphite solution with an addition of sodium 
carbonate in order to arrive at neutral or 
slightly alkaline conditions. This treatment is 
carried out at elevated temperatures and followed 
by mechanical treatment. 

A semi-chemical or chemical process with sodium 
bisulphite as cooking chemical is carried out at 
slightly acid conditions. The temperature range 
is usually 130-160C. If the yield is left 
high, a mechanical treatment is given as a 
second stage (semi-chemical or high-yield bi- 
sulphite pulp). 

A mechanical pulping process where defibration 
is achieved by grinding wood billets on a stone 
grinder. 



A mechanical pulping process where defibration 
of the chips is obtained by means of refining 
in disc refiners. 



See "RHP 1 . The refining is made at elevated 
temperatures (TNP). Chemical treatment at low 
temperatures followed by refining at elevated 
temperatures (CTNP). 

The consumption of chemicals in the process 
expressed as precent of oven dry wood* 

The consumption of a 0,1 N potassium permanganate 
solution by 1 g of pulp, under specified condi- 
tions and expressed as the consumption in ml 
corresponding to 50$ consumption of the volume 
of solution added. It is a direct measure of 
the content of residual lignin in the pulp. 

The yield of pulp in the process, expressed in 
percent of oven dry wood. 
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Screenings 



Brightneee 



freeness 



The amount of shives and knots in the pulp 
retained by a screen and expressed in percent 
of oven dry wood* 

The brightness of a sheet of pulp, measured 
under specified conditions with a blue filter 
(457 nm) and expressed as reflection factor 
with smoked magnesium oxide as 100. 

Also called "wetness" or "degree of beating 11 
it expresses how extensive the beating or 
refining treatment has been. Two scales are 
applied in this context: 

a) the Canadian Standard freeness (CSP) with 
a graduation from 1 000 to and 

b) the Schopper Riegler (SR) value with a 
graduation from to 100, They are not linearly 
related. The following table gives a rough com- 
parison of the two scales: 



CSP 
700 
600 
500 
400 
300 
200 
100 



SR 

15 
20 

25 
32 
40 

52 

68 



Tensile index 



Burst index 



Tear index 



A measure of the tensile strength of the paper 
under standard conditions (conversion factor 
from breaking length in m to tensile index in 
N.m/gsO.01). 

A measure of the pressure at which the paper 
will burst as determined under standard condi- 
tions (conversion factor from burst factor to 
burst index in kPa.m 2 / ~ O.l). 

A measure of the tearing resistance of the paper 
under standard conditions of test (conversion 
factor from tear factor to tear index in 
mN.m 2 /* = 0.1). 




A description of the stages of bleaching 
applied to the pulp. The following abbrevia- 
tions are used: 
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Yield on bleaching 
Total yield on bleaching 

Brightness 
Freeness 
Tensile index 
Burst index 
Tear index 



C Chlorination 

E Extraction with sodium hydroxide 

H Hypoohlorite treatment 

D Chlorine dioxide treatment 

P Peroxide treatment 

HS Hydrosulphite (dithionite) treatment 

The yield on bleaching expressed in percent of 
unbleached pulp* 

The total yield of pulp after bleaching, 
expressed in percent of oven dry wood* 

See "Unbleached" 
See "Unbleached" 
See "Unbleached' 9 
See "Unbleached" 
See "Unbleached" 
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ApP6DdilIII 

LIST OF SPECIES EVALUATED FOR FULPMO CHARACTERISTICS 

Special Page 

Acacia auriculaefonds 7 

Acacia dacuxrens 11 

Acacia nolliBBiia 17 

Albissia falcata 21 

Aanona saricaae 27 

Anthocaphalui cadanba 31 

Anthocephalui chineniii (see Anthocephalui cadanba) 31 

Aquilaria agallocha 41 

Arauoaria aagustifolia 45 

Burtera ainaruba 49 

Cedrue atlantica 53 

Cupraaaui luaitanica 57 

Encalyptua alba 61 

Eucalyptus calophylla 67 

Eucalyptus cualdulensie 73 

Eucalyptus citriodora 79 

Eucalyptus clowitna 83 

Eucalyptus cyptllooarpa 87 

Eucalyptus deanei 91 

Eucalyptus daglupta 97 

Eucalyptus diversicolor 103 

Eucalyptus dunnii 109 

Eucalyptus fastigata 113 

Eucalyptus globulus 117 

Eucalyptus graadis 1 27 

Eucalyptus saoarthurii 143 

Eucalyptus Mculata 147 

Eucalyptus naidtnii 153 

Eucalyptus Mrgiaata 157 

Eucalyptus naudiana (see Eucalyptus daglupta) 97 

Eucalyptus nitani 161 

Eucalyptus ovata 163 

Eucalyptus paniculata 169 

Eucalyptus ragnaas 173 

Eucalyptus robusta 183 

Eucalyptus rostrata (saa Eucalyptus caaaldulensis) 73 
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Paulounia fortune! 247 

PimiB oaribaea 251 

Pinufl elliottil 26? 

Pinua halepensis 261 

Pinue InBigniB (see Pinus radiata) 21? 

Pinus insularie (see Pinus kesiya) 265 

PinuB kesiya 269 

Finns merkuflii 295 

Pinus oooarpa 301 

Pinus patula 30? 

Pinus radiata 31? 

Pinus taeda 329 

Piptadenia oonanuniB 337 

Piptadenia rigida 341 

Populus deltoides 345 

Populus z euramerioana 347 

Saliz alba 357 

Salix z argentinensiB 361 

Saliz babylonioa var Baoranento 371 

Sesbania grand! foil a 375 

Terminalia brassii 379 
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